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Camera control system controlling different types of cameras 



(54) 

(57) A camera control system permits a variety of 
types of cameras to be connected thereto, and makes it 
possible to control a plurality of cameras by using stand- 
ardized camera control commands to enable.a user to 
control them without worrying about the difference in 
type of cameras connected thereto. The camera control 
system is also capable of supplying the information on 
the cameras connected to a user. In a camera server, 
the information on a video camera connected to the 

FIG 



camera server is entered, the input of the information on 
the video camera that has been entered is determined, 
and the information on the video camera which has 
been determined is stored. If an external signal is 
received, then the external signal is converted to a con- 
trol signal compatible with the video camera according 
to the stored information on the video camera. 
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Description .. . , 

BACKGROUND OF THE INVENTION '. 

Field of the Invention . ' " . 

[0001].,. The present invention. relates primarily to a 
camera .control system ideally .used for a "monitoring 
camera,, a video 'conference' system, or the like, for 
exchanging of information via. for. example, a network 

Description of the Related Art ' ' '. '. ' 

[0002] Hitherto, a monitoring system'whicn employs a 
few video "carneras and wherein the analog video sig- 
nals entered. through the video cameras are output to' a 
plurality ( of, monitors of a.controf system has been used 
as a gemote monitoring -system in a relatively small 
building. '"' . 1 ; 

[0003].:, v For such a, monitoring system, a camera corh. 
trol system, in. whicn a^piurality of cameras are' con- 
nected to a local area network (LAN) or an existing 
digital network including ISDN, or other public digital' cir- 1 
cuits has been proposed. <■■■■■ ^ u\ • 

[0004] iir A, camera control system has also been pro- 
posed in which cameras can be controlled via a net- 
work. In ...this system, '.a personal, computer, a' 
workstation, or .otherKtype of .computer is used as the 
terminal for controlling the cameras so as to impjement 
video display and ca'mera control by a' graphical user 
interface (GUI). f ,,. ' , . ' '. . ' 

[0005]. , The foregoing, proposed system provides an/ 
advantage in that even a person not familiar with com-,' 
puters can easily handle the .system, In particular, trie ' 
ease of operation has .been, improved by. displaying" 
camera images on a monitor, and by the camera control 
P an £l outputting the. camera images at the same'timei/ " 
[0006] ,ln ,the conventional. systems, however, the for-.; 
ma,ts .of., controf, signals or the like differ according to the 
type (or- specif ications) of. the cameras. For this, reason, 
the number of types of cameras that can be connected 
forcontrol has been restricted or it has been necessary 
for,users to be aware of the type of cameras when car- 
rying out camera control. „ '' 

SUMMARY OF THF INVFNTIDM 

[0007], Accordingly, the present invention has been 
made with a, view toward solving the problems 
described above, and it is . an object thereof to provide a 
system which permits. a variety of types of cameras to 
be connected thereto, and makes it possible to control a 
plurality of cameras by using standardized camera con- 
trol commands to enable, a user to conirol a plurality of 
cameras without worrying about' the difference in type of 
cameras connected thereto. Another object is to provide 
a- system, capable of supplying the information on the 
cameras connected to a. user end. 



[0008] To these ends, according to one aspect of the 
' present invention, there is provided a computer terminal . 
for controlling a video camera in accordance witn'a'cdn- 
trol signal received via a network, the computer terminal 
. 5 being equipped with: storing mean's for storing the infor- 
mation on a video camera connected to the computer 
terminal; a plurality of modules which convert the con- 
trol signals into control signals which differ in format 
from each other; and selecting means for selecting a 
; to module among the plurality of modules according^ the 
informatidn oft the video camera stored by the storing 
means to carry out conversion to" the control signal 
matched to the video camera so as to enable the control 
of the video camera. 
15 [0009] In a preferred form of the present invention, the 
computer terminal further includes outputting means for 
supplying the information of the video camera that has 
been determined by determining means to a client. 
[0010] _ According to another aspect of the present 
20 invention 1 , there is provided, a control method of a com- 
puter terminal for controlling a video camera' in accord- 
ance with a control signal received via a network, the 
corral method including the steps of; storing the infor- 
mation of a video camera connected to the computer 
25 terminal; a plurality of modules which convert trie "con- 
trol signals jnto' control 'signals Which 'differ .in format 
from each other; and selecting a module' matched to the 
video camera among a plurality of modules, which mod- 
ule converts the received control signals to the control 
30 signals differing from each other in format to enable the 
control of the video' camera, according to the informa- 
tion on the video camera stored by the storing means. 
[601 1 ] According to still another aspect of the present 
invention, there is provided a control method of a cam- 
35. era' control system for enabling the control of a video 
camera conne'cted to a computer terrhiriai'by supplying 
a. cortroP 'signal via a network,' the control method 
including the steps of: outputting the request for infor- 
mation of the video camera to a plurality of computer 
40 terminals by broadcast; and receiving the information of 
the video camera from'the computer terminals.' 1 • ' c 
[OO. 1 ?]. , According to a further aspect of the present 
invention, 'there is provided a storage medium which 
stores a program for implementing the processing of a' 
45 camera control system controlling the video cameras 
connected to a plurality of computer terminals in 
accordance with a control signal supplied via a network, 
the storage medium storing a program for causing a 
computer to carry out the processing of: outputting a 
so request for information regarding the video cameras by 
broadcast to the plurality of computer terminals; clock- 
ing i, the time from the moment the request'for the infor- 
mation regarding the video camera was issued in the 
outputting step; and receiving the information regarding 
55 the video camera from the computer terminals until it is 
indicated in the clocking step that a predetermined time 
has elapsed. 

[0013] Other objects and features bf the present 
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inyention^wiit be more apparent in the .following descrip- 
tion.and the accompanying drawings. , . _ ... „ 

RRIFF DESCRIPTION OF THE DRAWINGS ... .' , .. 

[0014] ?:\u .:::<• » 

Fig. 1 is a block-diagram of a camera .control, sys- 
. tem; . ..... ... •.!■• 

, Fig. 2 is a block diagram showing the constitution of 
; v; a video transmitter; „ , . . •. . 

Fig. 3 is a block : diagram showing, the constitution of 
a video receiver; • . 

Fig.- 4 is a block diagram of the software of..the.cam- 
... era control system; • ; ., ., h n . . 

Fig. 5 is a diagram showing,an example of the.opn- 
tents displayed on the monitor screen of a video 
receiver (18); .. , , . .. t . •>>. •••»' : 5 

Fig. 6 is a diagram showing another exanple.pf the 
".. contents displayed on the monitor screen of. the 
video receiver (18); , , , ... , ,. . 
..Fig. 7 is a. diagram showing yet another example of ^ 
the contents' d'isplay.ed.pn the monitor screen of Jhe. 
video receiver (i .8);, . • . ; v{ •.. i.-.,.,.-.,'--,; 

"Fig. 8 is a .diagram showingthe detai[s of the con- t 
struction of a. camera control server (56); .. 
Fig 9.is a diagram showing an example of the morv 
, Hor screen of a video transmitter (12).-. " , / , . . .. , 

Fjg. 10 shows a flowchart illustrating the operation 
" ! processing of. the video transmitter in ' accordance 
with a first embodiment;" i ,„ : \< 

' Fig. 11 shows' a f lowqjwt :(liustrating the operation 
processing of a first video receiver; . v ^ 
Fig. 12 shows. a fiowc.hart illustrating the, operatiorV 
processing of a second' video receiver^ and :: ~ 
Fig. 13 .shows another^ flowchart illus^attng th§ 
'J. operation processing .qf' the second^ video, tran^iiit^ 

Jpr. ' . .', ... .■ . - ■ : r 
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[0015] The embodiments of the present invention wifl' 
now be described in conjunction with the accompanying/ 
drawings.. M . .>, : , : . • •■ • ; 

(First Embodiment) ....... , 

[0016] Figure 1' is a block diagram schematically 
showing trie constitution of a camera control system in 
accordance with a first embodiment. Reference numeral. 
10 denotes a.ne'twork such as a LAN for digitally trans- 
mitting video data and camera' control ^ information 
including status. information. Connected to' the network 
are an "n" number of video transmitters or camera setv : 
ers.12 (12-1 through 12-n). / \ , ^ V 
{001 7] Cameras 16(16-1 through 1 6-n) are connected 
via camera controllers 14 (14-1 through 14-n) to the 
video transmitters 12 (12-1 through 12-n) constituted by 



computer terminals or other information processing' 
units. The camera controllers 14 (14-1 through 14-n) 
are capable of panning; Siting; zooming. r focusifig; and 
controlling irises of the video cameras 16 (16-1 through 
5 16-n) in accordance with the control ; signa1s>r"eceived 
from the video transmitters 12 (12-1 through 12-n). 
[0018]. ^Eiect'ri'c power is supplied to^the vjdeo cameras; 
16 (16-1 through 16-n) from the camera controllers- 14 
(141,1 through 14-n); the camera controllers r |4' £ (i'4-V 
to through 1 4-n) are capable of turningON/OFF the power - 
of the video cameras 16 (16-1 througfi 16-n) according 
to external control signals. 

[001 9] Further connected to the network 1 0 are video 
receivers or camera clients 1^(18-1 through 18-;™) ' 
15 which receive and display the videb inforrn&tiori- tra'ns-" 
mitted from the video transmittWs'12^12-'^ 
n) to the network 10. ' Monitors 20 (20-1thV6ugh fctf-m) ; 
such as bit map displays or CRTs' are connected to foe _ 
video receivers 18 (18-1 through 18-m). .. ,, ' r ^ 1 
20 [0020] ' The network 10' 'does" hot have t o b£ wited; it -j 
may alternatively be a Wir'ele^s netWork utilizing a wire- 
less LAN unit In this case/the' tfdeb receiver 18 maybe 
made integral' with' the monitor 20 to provide a portable 
video receiver. -- - t " ' I . ,,. 
25 ' [0021] The Video transrhrfteVs 12 (12-Tthro'ugh 12-n) 
compress the 'output" video sighals of the' .connected 
cameras. 16 (16-1 "through 16-h) in' 'a pVedeterminea 4 - 
compression format(e.g. R.261 J'befo're sending thern to 
the vid$ receiver 18 of a r«^ues\jrig p%ty or to ail video • 
30 receivers '18 via the network 10. f '" ' ''\f "' '.'„ .'=,. ,.!. 
[0022] The video receivers 1 8 are capable of control 
ling th^Vurning O'N/OFF of the^supply of power inaddi- "■ 
tiori to' a' variety of paVarneters such- as videotaping 
direction/videotaping magnification, focusing, and iris-' 
35 irrg 'of the : desired c&meVa ife 'via'the network 10. the; 
video transmitters^ 2,' and ihexaiiiera'contrdirefs 14.--' 
[0023]' ^fie' video' transmitters' 12 can be made sb fhat-j 
they ilso serve as the 'video receivers by 'cdnnecfin'g'i 
monitors thereto and providing vitieb^e*pandirig'- units 
40 for'-expanding compressed video 'datar r Liik6wise.' the ; 
videci 3 receivers'l 8 can be madfe ! sb that they alsb;serve ; 
as the video transmitters by connecting the camera con- 
tr6llers'l4 and the video cameras' 1 B and providing 
video compressing units. These transmitters and 
45 receivers are equipped with storage devices such as 
ROMs for storing the software necessary for transmit- 
ting or receiving video data. 

[0024] Figured is a block diagram showing the sche- 
matic configuration of the video transmitter 12 which 
so includes: a CPb 22 for integrally controlling the entire 
video transmitter 12; a main storage 24 (RAM); an 
external storage 26 such as a floppy disk. CD-ROM. etc. 
which are removable; a secondary storage 28 such as a 
hard disk; a mouse 30 serving 'a^ 'a^pblintiri'g device; a 
55 keyboard 3'2; an I/O board 34 to which' a camera control- 
ler's connected to transmit and receive'camera contrb! 
signals therethrough; and a video captureV 36 for cap- 
turing the video output signals of the video cameras 1 S. 
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[9925] The video capturer 36'in this embodiment .is 
equipped with an A-D cqnvertin'g'functibn for converting' 
anajQgvideo. signals to digital signals and a' video im- 
pressing function for compressing video, information. 
Further included in the, video transmitter are 'a video 
board [ 38 for disjplayihg video information bh a monitor 
4t)j,' a network interface 42; anda systeni bus 44 for 
interconnecting the foregoing components in the video' 
transmitter 12. If the video transmitter 12 is used exclu- 
sive!^' for video transmission, then the video' board 38 
and fhe | monitor. 4p"can be omihed? '' 
[0026] A switcher 23 selectively switch among a plu- 
rality of connected cameras to transmit video data or to 
Decontrolled. , 

[0027] The video transmitter 12 thus configured 
issues video signals to video receiver 18 at a remote 
location via the network' 10 and also controls such oper- 
ations as panning and tilting of the cameras 16 in 
response to the camera control signals received from 
the video receiver 18. ' '''' " s ; 

[0028] Figure 3 is block diagram showing the sche- 
matic configuration of the video receiver 18 'coriiposed 
of a computer terminal or other inforrhatibh 'processing 
units. The video receiver shown in Fig.' 3' includes: a 
CPU f22 which integrally consols' the entire video i 
receiver. 18; a main' storage 124 (RAM); a removable 
external storage 126 such as a f loppy disk or CD-ROM 
which is removable; a secdhdary storage 128 such as a 
ROM or hard disk; anda timer 123 which clocks time 
according to a command received from i trie CPU. ; ; '' 3 
[0029] Further 'included in the video receiver are: a 
keyboard 132; a mouse 130 serving as a pointing 
cfeyice; a video board 138 for displaying video inforrha- 
P-O^a £WhHor 20; a network interface 142; a co'rh- 
Pr^ssjqn decoder \ 44 for expanding compressed video' 3, 
irrfbrmatipn; and a system bus 1 1 46 for irrterconnectihg 
the foregoing components making up "trie 'Video receiver 
18. ■- --' • • 

I9P, 3 9J ; The video receiver 18 snares the" same consti- 
tution as that of the video transmitter 12 shown in Fig. 2 « 
except that' it does not have fhe function for capturing 
the' camera images obtained by controlling the cameras 
16, that it is equipped with the decoder 144 for expand- 
ing compressed pictures, and that it has different sys- 
tem software; hence, the description of the common *< 
portion will be omitted. If the software for the' video 
transmitter is built into the video receiver 18, then it is 
able to transmit, via a network a video output signal to a 
desired video receiver 18 or the one authorized to con- 
trol the cameras 16. ""; : i-.y..-, 5fl 
[00,31] The video receiver 18 transmits the camera 
cp.ntrol signals, to the video transmitter 1 2. and the video 
transmitter 12 which received the camera control sig- 
nals controls the cameras, 16 'in accordance with the 
£P! n ,- tents °f *0f jcaniera "control signals and aiso .sends 55 
^e-currept statuses of the cameras 16 back to the video 
receiver 18. the video receiver 18 receives the video 
data sent from the video transmitter 12 and carries out 



predetermined processing tb display the videbtapecj 
images oh the display screen of the monitor 20 in a real- 
time mode. ' :;■>■ •_. . 

[0032] Figure 4 is a block diagram of the software, in 
; the camera control system of this' embodiment.. In 'the 
video receiver 18, stored in the secondary storage 128 
are: a'fcamefa control client (software)' 50 for accessing 
the video transmitter 12 via the network 10 to remotely 
contrbl the cameras 16; Video receiving software' 52 for 
0 expanding the compressed video data received from 
th e video transmitter 12 to display it' oh the monitor 
screehi'arid map management software 54 for display- 
ing the locations and current statuses of the respective 
cameras 1 6 on a map in the form of camera symbols. 
5 [0033] ' The' video receiving software 52 controls' the 
cameras 16 connected to ail'the video transmitters 12 
connected to the network 10; it has fixed information 
and a variety of types of variable information on the 
cameras 16. The variable information includes, for 
' example, the 'names of the cameras 1 , the host names of 
the computers to' which the cameras 16 are currently 
connected, the camera statuses* such as panning, tilt^ 
ing; and;zobrriing, whether the cameras can be control- 
led, Which ^one of fhe cameras 16 is being currently 
f controlled, or the image of which camera 16 is being 
currently displayed. These pieces of information are 
also supplied to the camera control client 50 and the 
map management software 54 to be used primarily for 
changing the displayed camera symbols. '•'•-'' 
[0034]' In the video transmitter 12, stored in the se<> 
ondary storage 28 are: a camera control server (soft- 
ware)' 56 for controlling the cameras 16via the camera 
cbn'troliers 14 built in the cameras 16 in response to a 
request received frorri the camera control client 50 and 
for notifying the'requesting party of 'the current informa- 
tion such as the service statuses of the Cameras 16 ; 
and video transmitting software 58 for compressing- the' 
outpk images of the cameras 16 and for transmitting 
the 'compressed images in'a predetermined format to 
the requesting party via the network 10. • '* * 
[6035] Figure 8 shows the details of the construction 
of the camera control server 56 in accordance with the 
embodiment. A core module 110 receives standard 
control' signals transmitted from' the video' receiver 18 
via the network, and checks the received standard con- 
trol signals to pick up the" one commonly used for con- 
trolling all the cameras 1 6 regardless of the types of the 
cameras (in other words, one that does not depend on 
the type' of camera), and : executes the control signal 
processing. ' ■ > 

[0036] Modules 112a through 112c and so oh exe- 
cute; for example, the processing of the control signals 
peculiar to camera A, camera B. camera C. and so on. J 
[0037] More specifically, if the camera control server 
56 recognizes that the connected camera 16 is. for 
instance, camera A. then the camera control server 56 
selectively uses module A to carry out the signal 
processing peculiar to camera A to convert the control 
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signal to one in the format matched to camera A before 
supplying it to camera A., In, Fig. 8, the switcher 23 is i 
used; hence, a plurality of cameras 16 can be con : 
nected. In this case, the module keyed to the cameja 16 
which 'is controlled,' b^.' the video receiver 18 will be 5 
selected. . '_' V ]/ '] ",. '.. 

[03038] , Implementing .the aforesaid processing makes 
it pc*sib!e,to,. handle the case where the signals .supr. 
plied to the network .are in a predetermined comnrion.forr- 
mat. ; .,_ ... • 

[0039] . Figure ? shows an example of a setting panel, 
displayed on the.scre.en of the monitor 40. Through the 
setting panel, the connecting configuration can be 
entered fpm the video transmitter (camera server) 12.to 
prepare for operating the camera system in accordance 
with the.embodiment.so as to allow the, camera, .control 
server 56 to recognize, the. connecting^cpnfiguration of 
the peripherals of the video transmitter 12 including the 
types of the connected cameras 1 6. ; f .... . 

[0040] r A setting panel 100 is used to enter the irtfor-^ 
mation.onthe cameras 16. connected tp,the video trans- 
rhitter. In, the setting ,paneh .1 00. ..an input .section , 1 02 
makes it possible 'to n sele,ct and enter the type of tfie 
cameras connected, to .video, transmitter 12. ,f he input 
section 102 enables the camera, control server< : ,56 to, 
recognize .the types of. the three cameras and, the 
absence of connected cameras in Fig. 9; however, it 
may be configured also to permit recognition of different 
types of cameras.. , . i 
[0041 ] , An. input section .101 ^enables the input of. the; 
specifications, of the interface such as. RS-232-C or 
IEEE1.394 for the transmission between the video trans- , 
mitter. 12 and the cameras .16. The.,rrpdules ,112a. 
through 1.12c and so on. are matched to .the. types, of. 
cameras to be, connected and the control signals. are 
converted to, the ones in the format conforming Jo the, 
specifications of the entered interface. .. . >; . . : , ~-.. H 
[0042] If the RS-232-C is entered through the : input 
section 101. then the , port number or the copnecjor, 
number of the RS r 232 : C. is further specified... . 
[0043] , Further! the input section 105,allows ah input, 
indicative. of whether there are a plurality of .came.ras.16 
Reconnected, to the video transmitter 1 2 and whether the 
video .transmitter 12 employs the switcher 23 whichper- 
mits theRchange of.the connection of the cameras 16, , v 
[0044] VVhen a.plurality of. cameras 16 are connected, 
by. employing the switcher 23, the input, section 103. 
makes it possible.to enter the connection.terminal Nos., 
i.e. the switcher Nos.. of the connection terminals at 
which the respective cameras are connected to the ; 
switcher 23 and the types of the cameras 16 connected 
to be entered. An input section 107. enables the identifi-, 
cation names of the cameras to be entered. .Entering 
the .coordinates on the map through the input section 
.107 enables the video transmitter 12 to recognize the 
positions of.theReameras 16to be connected. 
[0045] .Whether a wide angie converter is available is 
specified through an input section .104. . . , .. 



[0046] A determination button 1 06 is pressed to deter- 
mine the inputs made through' the input sections on the' 
foregoing. seJtjng'&anel.R. 100. When the' determination' 
button 106 is. pressed? trie setting on the setting panel 
100 is stored in the core, module 1 10, or in the main stor.- 
age 24 in'Fig. 2. and the drivers matched to the types of' 
the set cameras are selectivejy used tp. star)' the; signal 
processing. The current panning and tilt angles' and trie, 
current zooming 'magnification are stored also : 'in the 
core, module 1 10. A cancel button 108, is pressed to 
cancel the input made through the setting panel IGp: A^ 
location input section 109 allowsR detailed input'abput' 
the locations where the cameras 16 are installed; in Fig.- 
9, the locations of the cameras' 16 are recognized by 
entering which floor of a building and the coord ihates, 
(k';V) of the floor where the cameras are installed: ' " 
[0047] Figure 5 shows an example.of the contents dis-. 
played on. the monitor, screen, of .the video' recei ver 18; 
wherein a map window 66.sh6ws the layout of an o«ic< 
shop, warehouse, or the like where a plurality of cam : ; 
eras 16 are located. , The map window includes a plural-, 
ity .of maps : 60a. 60b. 60c, and. 60d which can be 
switcbed. "There is no particular restrictions on the, 
number of the displayable maps 6.0aR 60b. 60c. Rand 60dR 
because.it depends : oRn.the performance of the system. ; 
[0048].. .the maps 60a.. 60b, 6Qc. and 60d. have tabs' as 
illustrated in Fig. 5; and a cursor 80 is mewed ££the 
mouse 130 to click the tab, '^M^fM'^.^H l ° 
bring the selected l map tpRthe front,. . .. ". ..' .0,. ... 
[0049] .' Camera icons 62a;, 62b, 62c, ar>d 62d dis- 
played on. the map Rwindows 60 are oriented^ suc'a'that.. 
they are keyed' to the shooting" directions of the cone-, 
sponding cameras,16. ,\, • . 

[0050] A video display window 64 is equipped with 
video display areas 66a" thrpLig.h,66f where the "p]du'r'es' 
received fam the cameras 16 a,re displayed. .Reference- 
numeral 66g on the yiSep display, window 64 is the recyfR 
cie bin icon for terminating the video display. ' 
[0051] Figure.6 shows a taken picture of the camera 
16 corresponding to the ca'rnera icon 62c. which picture; 
is displayed ', in the '.video display ' afe£j66c; when lh£ 
camera icon 62c is dragged to Rand dropped in the y idec?; 
display area 66c. . } . ., ; 

[0052] Thus, when a user wishes to display the picture 
45 of a certain camera 16, the user selects the camera'icon' 
62 indicating that particular camera 16;on the co.rre-' 
sponding map of the map' window 60, and "drags and 
drdos the camera icon 62 .into one of the video display 
areas 66a through 66f of the video display window 64. 
50 This permits the picture to be displayed. . . . 
[0053] To terminate the display of the picture, the 
video display area where the. picture which is to be ter- 
minated' is being displayed is dragged and dropped ihtbR 
the recycle bin icon' 66g as shpwn in Fig. 7,. This com- 
55 pietes "the ''termination of picture display. w " 

[0054] . The operation for carrying out camera control^ 
Will now be described. The'cursor 80 is moved bousing 
the mouse into; the video display area where; the _pjcfiire' 
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of the camera to be' controlled isbeing displayed among 
the video' display areas 66a through 66f wherein the pic- J 
tures' are being 'displayed by the foregoing operation, 
then 'the selected video display area is clicked. 1 This 
causes a camera control window 68 to be displayed so 5 
as to enable the camera to be controlled.' At this time, 
the clicked camera Control window 68 is enclosed with a 
yellow frame to show that it is controllable. ... r. 
[0055] Buttons 69a r , 69b; 69c. and 69d are clicked to 
enter trVexontrol ''commands of the shooting directions ' w 
of the fop; bottom, left, and right'cameras,16.' A button * 
71 a ! is : 'used''to set the zooming magnifications of the 
cameras' 16 in' the 1 teie-clirectiori, and a button 1 71b is 
used to'se't the \'z coming magnifications of the cameras 
16' in the wide-direction. 1 ' A button 70 is for turning is 
ONYOf^F the power of the cameras 16. • 
[0056]* ' Figures 10 and 11 show the flowcharts of the 
operation processing of ih'e' 1 video transmitter or the 1 
camera server 12 and the video receiver or the camera ' 
client '18':' Trie I program for conducting the control of the so 
video receiver 18 is stored in the secondary storage 
128; if is loaded into the main storage 1 24 at the tim'e of; 
execution and run by the CPU 122: The program for can 
rying out the control of the video transmitter 1 2 is stored 
in the secondary 1 storage 28; it is loaded into the main 25 
storage 24 at the time of execution and run by the CPU : 
22. : ' r ' : ' " '''" 1 ■-■'.:'<-■■>■■'■ :•■•••.! ... i. 

[0057] ( -i First, in step f S201 df Fig. 1 1 , the drag arid drop • 
operation is peVformecl -as'illustrated in- FigJ'6 to imple- 
ment camera access. Then,' the program* proceeds to 30 
Q)'oi Fig7l0 to determine 1 in step S1 01 whether there is 
a' camera accessor at the video transmitter 12. 
[0058] If it is determined that there is a camera acces- 
sor, then the camera video data is output to the access- 1 
ing video receiver i 8 by the' video transmitting software i as 
58 in step S102.' f At the same time, the information 1 on 3 
trie cameras which has been stored in the core -module' 1 
110 shown' in' Fig. 8' and which includes the types'of the 
cameras currently connected, trie associated angular 1 
ranges ih' which the i cameras can 'be panned or tilted, 4o 
the'rraximurh. and minimum zooming magnification val-' 
ues, and the 'current panning or tilting angles and the 
current zodmingmagnificatioh values is supplied to the 
video receiver 1 1'8. - ' - 1 ■ " - 

[0059] the program then goes back to Fig. 11 where 45 
it proceeds' to @"of the operation processing flowchart 
of the video receiver 1 8 to acquire the video data of the- 
cameras 'and the information 'on the cameras in step 
S202. Thus, as shown in Fig. 6, the camera image 
based on the Teceived video data is displayed in the so 
video display area 66c by the processing implemented 
by tiie video receiving software 52.' ** ' 

[0060] Further, the map management software 54 car- 
ries out processing to change the camera display format 
so as to allow the' type of the connected camera to be 55 
recognized and indicated by the camera icon 62c on the 
map window 60. In Fig."6'. ! based on the information out- 
put from the 'video transmitter', the program has made 



the camera icon 62c indicate that the camera isjype A: ■. 
[0061] '' A scope 72 functions to indicate the shooting' 
direction 'and viewing angle'of the camera' 16. When the ' 
control signal is issued to the camera 16, a camera 
'• module 11 2 inquires of the camera 16 the current shoot- ' 
ing directions-arid the camera 16 supplies the informa-' 
tiori oh' the direction and zooming magnification to the 
current'' camera module; 112 in the ■ .format . which 
depends on the type of camera. Based on the supplied 
information, the camera module 112 outputs the infor- 
mation in the standardized format (which 1 does not 
depend on the type of camera), to the video receiver 18/ 
At this time, the calculation of - the -viewing angle is 
switched according to the setting made by the button 
104, that is. 'accordihg as whether the wide angle con- 
verter is" attached or hot. ■ ■■ . i 
[0062] The information 'obtained by such calculation is 
supplied to the video receiving server 18, and the dis- 
play of the scope 72 is performed by the map managed 
merit' software 54 in accordance • with the received 
information- including the shooting directions-viewing 
angle, arid zooming magnification.. .- .• v.: 
[0063] In step S203, when the camera control com- 
mand is[ entered by pressing a button on. the camera 
control panel 68, the camera control client 50 checks 
whether the control command is in the permissible or 
controllable range (the range in which the shooting 
direction of panning or tilting, or the zooming magnifica- 
tion can be controlled) for the type of the camera 1 6 cur- 
rently connected, according to the information on the 
camera' obtained in step S202. -••'■. 
[0064] ■■ In step S204, if it is determined that the control 
command is out of the permissible range, then the pro- 
gram goes back to step S203; orifitis determined that 
trie-control command is in the permissible range, then 
the control' cornmand supplied to the video transmitter 
12 to which the camera 16tdbe controlled is tonnected 
is issued- • >■- ,-!;■, 
[0065] The control command employs the standard- 
ized 1 contrdl command which does' not depend oh the 
type of cameras 16. For instance, in the case omhe 
zoorii command, the' maximum arid minimum zooming 
magnification depends on the type of camera; therefore, 
the cbmrnand is transmitted using the viewing angle 
value which does not depend on the type of camera, 
likewise, in the case of a shooting direction control 
command," a command employing the angle based on 
the horizontal direction and the perpendicular direction 
is transmitted.- • ■ . .. 
[0066] Then, the program proceeds to -©'of the oper- 
ation processing flowchart of the vide'o transmitter 1 2 of 
Fig;' 10. In step S103. upon receipt of the control signal, 
the core module 110 in the camera control server 56 
selects the camera module 112 compatible to the con- 
nected camera 16 (in Fig. 6. camera type A is con- 
nected, so that the camera module 112a capable- of 
performing the conversion to the command for camera 
type A is 'selected) to implement the operation process- 
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ing. -lf a plurality of cameras 16 are: connected by using 
the switcher 23. then the camera module 1.12 compath, 
ble to the camera 16 is, selected by the video receiver 
18. : . • ■ - ••- 

[0067]. ■: In step. S1 04, .the camera:module-1 12:Converts. 5 
the received standardized command, to a type-depend- ; 
ent 'command that can be interpreted by the, connected < 
camera 16 according to the command correspondence,., 
table which has been.stored in advance, so;as to control 
the camera 16. , ^ • • - ,; • ' " 

[0068] The program goes back to.thetflowchart of,Fig;.- 
1.1 and in step S206; when-the operation; of- the camera 
16 needs toi.be terminated,, the video display -area is 
dragged and dropped in the recycle bin; icon e&gtoter.-.:. 
. minate the operation. The program then, proceeds, to © * 
ot the flowchart of Fig. 10, and when; the access ; is ter- , 
minated in step S105, it stops the output of .the camera 
video data. ■• -• -"*' !-v <■*"•''-' 

[0069] ■ As described above, at the videq:receiver.or 
camera client 18, since the standardized camera.contrpl z 
signals are. sent, to the, video transmitter, or camera, 
server 12, the camera operator does not have tO;Worry ;; 
about the difference in type of camera. -This makescii] 
possible to carry cut uniform camera control regardless 
of ,the type of connected cameras. . < 

(Second'Embodiment) •- -» «* 

[0070] . A second embodiment is adapted to automati- 
cally detect, at. the video receiver or camera client- rl,6. : 
the information regarding the camera connected to the.) 
video transmitter, or camera server 12, -including. the; 
type of camera, the location where the : camera- ,;is... 
installed, the performance of the camera (such ^the.; 
permissible, ranges of the shooting range and zooming 
magnification), the current shooting direction and* zoom-;, 
ing magnification,, and the' current control, statush either, 
at the time when the system is activated or at ; regular 
intervals. • . \-UiV.l.: 

[0071] The constitution of the camera control system 
of this embodiment, is the same as that, of the firstr 
embodiment and the description thereof-will be- omitted,. 
[0072] Figures 12 and.1 3 showthe operation process-r- 
ing flowcharts of the.video receiver or the camera client. 
18 and the video transmitter or the camera server 12,. 
The program Jor carrying out the control of the video 
transmitter .12 to be described below is,stored r in the 
secondary storage 28; the program is loaded into the 
main storage 24 at the time of execution and imple- 
mented by the CPU 22. Likewise, the program for parry- 
ing out the control of the video receiver 18 . is stored , in 
the secondary storage 128; it. is loaded into the main 
storage 1 24 at the time of execution and run by the CPU 
122. - !: •: • ■ ' ' " 

[0073] In this embodiment, an automatic detection 
command, is generated when the video receiver 18, is 
■actuated or at fixed intervals after the actuation. First, in 
step S301 of . Fig. 12. when the automatic detection 



command is generated : in the case mentioned above, , 
the camera, control .client. 50. brcadcast-transmits. in . 
step S302, the request for'the information, on Jhe cam- , 
eras to the video transmitters 12 connected to the net- s 
work.... : ., -.. . • > !..-,.., ; . 

[0074] ■-- tnithe second embodiments the,addr5SseS:Of , 
other network segments involved in the-broadcast trans-;, 
mission are set beforehand and. saved in tha secondary ,■ 
storage 28 or the like.so that.thesetting can be . readout, . 
and broadcast-transmitted at the time of execution. , 
[0075]-- The program then goes to,® of Fjg.13.ancl.ir;-. 
step S401. when the request for camera infor.matipn.is 
received by the video transmitters or. camera servers. . 
12., it sends out .in step S402, the information on the , 
cameras, which has been stored in the core moduje. 1 1 0 
and which includes, the types of ^.connected cameras , 
16, -the locations where the cameras 1 6, are T i/istan.ed ;j : 
the performance of the came/as : 16 including the shoot- , 
ing-ranges and the permissible, ranges of the zooming , 
magnifications, and th'e.current control statuses, to. the , 
requesting video receiver or .camera cliept 1 8_. ... 
[0076] i -Jhe video transmitters or ; camera servers 12 ; 
set andihold/the client addresses which are the output, 
destinations of the information. on the cameras. 
[0077] The program proceeds to ©, of Fig. 12 and in. 
step-S3.03.. l H.r,jBcejyes the information on the cameras., 
from the video transmitters 1 2 connected to the network 
until a predetermined timee|apses from the moment the - 
request for the information on 4he .cameras was braad- 
y cast-transmitted. The, time is clocked by. thetimer 1.23,. 
The ;terrn "broadcast-transmit" refers to a. technique 
whereby a command is, transmittedsimultaneously to,all 
terminals on the networ.k without specifying. any particu-^ 

Ian party.. ■ ■•„.. . j; ■■.<..•;...■>■ ■ .- -ji-'t tv '.• .- 

5- [0078]. In step,S304. base4 ; on4he information on tJ^e ; 
qamer^s received, within the predetermined time follpvy,-, 
ing .the broadcastrtransmission, the ; map, management, 
software 54 reflects the.dispiay of Ihe camera icons on. 
the map window 60. If the information on a partiquja^ 

i<? camera 1 6 has. not .been received, within, the predeter- 
mined time, ^hen the program decides.that.an error has. 
occurred and gives an indication to that effect. n ., 
[0079] For'instance, the program displays the .camera 
icons 62 for the acquired locations where.the cameras 
16 are installed, and displays the shooting directions of 
the camera icons .62 and . the scope 72 for the acquired 
current shooting directions. The program also, displays 
the camera icons 62. distinguishing the cameras 16 cur- 
rently under control from the oameras not. currently. 

so under control in accordance with the acquired control 
statues of the current cameras. 16. Further. .the program, 
displays the camera icons 62 according to the acquired, 
types.of the cameras 1.6. , . >.;.. ; 

[0080} . As an alternative, a user m.ay. is^ue the com- 

55 mand for trie automatic detection of the information on. 

cameras to implement the automatic detection. 

[0081] Thus, in this, embodiment, the. information on 
the cameras held by,. the video r transmitters. .12 con- 
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n^^ ..tp. the netvyork. can.,be obtained at the video 
receivers or camera clients 18. this enables the user to 

, acqu,ire, the information on the cameras connected to 
the network. Furthermore, the acquired information on 
the cameras .is refected, on the camera icons 62 on the 
map' window 60. enabling the user to' .recognize the 
.present statuses of the connected, cameras at a glance. 

/In i .addition,. since the .video 'receivers 18 receive the 

' irrformatioti oh the cameras at fixed time intervals rather 
than receiving it at all times, the traffic of the network 

.can be reduced. 

[0082] in the embodiments described above, the 
same advantages can be obtained by supplying a 
.recording or storing medium, to .which the program 
. codes.pf the software.for implementing the functions of 
. the camera, control system have been recorded, to the 
system or apparatus so that the computer or CPU or 
MPy.of.the system or apparatus reads out the program 
, .codes stored.in .the storage .medium to implement them. 
. [0083] In this case, the program codes themselves are 
: read put frorr) the. recording, medium to carry out the 
functions of the embodiments, and hence the storage 
medium comprises the present invention. 
10084} , The storage medium for supplying the program 
codes includes, for example, a fJoppy disk, hard disk, 
optical disk, magneto-optical disk, CD-ROM, CD-R, 
magnetic tape, nonvolatile, memory card, and ROM. 
,[0085],.-, The f present invention also, includes a case 
where f an operating .system (OS) p.r^he, like run on the 
computer carries out a part or all the. actual processing 
in . accordance with the, instructions based on the pro- 
gram codes., so as, to implement the functions of the 
. aforesaid embodiments in addition to a case where the 
program codes read out by the cqrnputer are carried out 
to implement the functions of the aforesaid embodi- 
ments.,;- , , ■ . .......... ,. 

[0,086] Moreover, .the program codes read out from the 
storage, medium are written to the memory provided on 
a feature. expansion, unit connected to a feature expan- 
sion board inserted in the computer or the feature 
.expansion unjt connected to- the,,, computer, then the 
CPU or-the like providedpn the feature expansion board 
or the feature .expansion unit carries out a part or all the 
actual processing in accordance with the instructions 
based on the program codes to implement the functions 
of the aforesaid, embodiments. ,.. .. . 

[0087] When applying the processing of the. camera 
control systems of the embodiments to the foregoing 
storage medium, the program codes based on the flow- 
charts described , above ,will be stored in the storage -so 
medium. Briefly speaking, the modules essential to the 
camera control systems of the embodiments will be 
stored in the. storage medium. 

[0088] Thus, a setting i&.made beforehand at the 
video .transmitters or. camera servers to identify con- ss 
nected r cameras.,so that, the standardized commands 
.transmitted from, the, video receivers or camera clients 
car i be. cpnyerted-to control commands compatible with 



, :: the connected cameras. This enablesthe users at the 
-.video receivers to control the .cameras without worrying 
about the difference.in the types. of cameras. 
[0089] Moreover, the video receivers or camera cl ients 
5 .... automatically detect the information on cameras and 
displays are, provided on the map window. according to 
the, automatically detected information on the cameras 
received from the video transmitters. This .enables the 
users to recognize the current statuses of the cameras 
'o . at a glance... •. , ., , ..... r 

[0090] The, individual components shown in outline or 
. designated by blocks in the Drawings are all well-known 
,,in the. camera. control arts„and their. specific construc- 
tion and operation are not critical to. the operation or 
15 best mode for carrying out the invention. 

[0091,] While the present invention has been 
described with respect to what is presently considered 
, tabe the preferred. embodiments, it is to be understood 
that the invention is not- limited to the invention is 
r 20 intended to cover various modifications and equivalent 
, ..arrangements included within the spirit and scope of the 
. appended claims. The scope of the following claims is to 
, be, accorded the broadest,, interpretation so as to 
encompass all such rnodrfications^and equivalent struc- 
■ 25 tores and functions. """" in,...; 

[0092] A camera control system permits a variety of 
-. types of cameras to be connected thereto, and makes it 
possible tp control a plurality of cameras by usingstand- 
; ardized, camera control commands to enable a user to 
30 » control , them without worrying about the. difference in 
type of cameras connected thereto. The/camera control 
5 system is also capable of supplying the information on 
the. cameras connected to a user. In a camera server, 
the information on a video camera connected to the 
as camera server is entered, the input of the information on 
,.the. video .camera that has been entered. is determined, 
and the information on the video camera which has 
been determined is stored. If an external signal is 
received, then the external signal is converted to a con- 
40 trol.signal compatible with the video camera' according 
tp.the.stored information on the video camera. 

Claims , .... 

A computer terminal for controlling a video camera 
in accordance with .control signals received via a 
network, said computer terminal comprising:- 

storage means for storing information regard- 
ing a video camera connected to said computer 
i. . terminal; 

.a plurality of modules which convert the 
received control signals into control signals of 
differentformats; and . . 
selecting means for selecting a module from 
among said plurality of modules to perform a 
. conversion of the received- control- signals into 
. : control signals-corresponding to the connected 
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. .. video camera in accordance with the infbrma- 
.... ' tion regarding the connected video' camera 
stored by said storage means. " ' 

2. A computer terminal according to Claim 1 . wherein s 
the information regarding the connected video cam- 
era-, comprises- information regarding "the 'type of 

•'•video camera. " 

3. A computer terminal according to Claim l I wherein, ' w 
■ a plurality of video cameras are' connected to said 
...computer terminal, and therein said 'storage 

means stores information regarding each of the plu- 
«• rality of connected video cameras:- ■ • ' ' 

■ A: ' •' " • 15 

4. A computer. terminal according to Claim 3>herein 
• - said selecting means selects a module correspor.d- 
. ing to the connected video camera from among 

said plurality' of- video cameras'.'" • ' f ''[ ...^ 

5. A computer terminal according to Claim 1 . wherein 
;., the information regarding the connected video cam- 
era comprises interface specif ications 'for transmit- 
ting a signal between^said video camera and said 
computer terminal. •" V "j" ' , \ 25 

,6. • A computer terminal according to Claim 1 . wherein 
the information regarding the connected video cam- 
- era comprises .information indicative 'OT the-pres- 
. ence of a switcher which permits? the' connection of - sc 
a plurality. of sa;d video cameras and ; which selec- 
tively switches video- signals from said plurality: of 
■ connected video cameras to said compiMr-termi- 
. .• nal. . ■ ■•-••-■ ■ ''>'■ 

•■ •■ • ■ • ■■- - =' : J 3. 

7 ■ A computer terminal according to Claim '1; furtHer 
' comprising::.' " "' 

. : input means for entering ' the ■ information 
....... ; regarding^ the connected videc camera; and « 

determining means for determining- the infor- 
mation regarding the connected video camera 
entered by said input means and for storinglt in 
said storage means. 

8. Acomputer teiminal according to'Claim 7; wherein 
said input means inputs an indication of- Whether a 
wide angle converter function of the connected 
■..video camera is to be used. 

9. A computer terminal according to Clainv7. further 
. comprising output means for outputting -the irrfor- 

-mation regarding the connected video camera 
determined by said determining means to another 
computer terminal-.:. 

.10. A camera control system for controlling a video 
\ camera connected to a computer terminal by sup- 



plying a control signal via'a network, comprising: 

•' -output' means for issuing a broadcast request 
' p "for information regarding the connected video 
v ' camera to" a' plurality of compter terminals; 

and , . .... 
r ' ••Receiving means for receiving the Information 
regarding; the'.cp'nhected videdca'mera through 
" the network.' * ' , r . ...... 

1. A camera control system according to Claim ( 10. 
' further comprising: ' !. 

5 ■ docking means for ctocking the time' from'the 
•• - moment the request for the information-regard- 
ing the connected video 081116/3 was issued by 
said output means; '' 
whdrein said receiving' means receives the 
information regarding the' 'cdnnecled'' : video 
- • ■ camera from said network until said clocking 
■>■-- : means indicates We iapse of a predetermined 
- •••' • •' time. ■ ! ' ' 
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\. A camera control system according 't 
further comprising: ; ' ' v ' v , ... ... 

• map display meahs'for displaying £ maqi;and 
•> • •■ ' camera' "icbrt displaV means for displayfhg 'a 
" '<'< camera icon-forihdicating a' position 'of the c'on- 
" • hected video' camera r by superimposing the 
' ;1 ' camera icon on a map i displayed by said ' map 
display means: in accordance with the informa- 
< 'tion ^ regarding- the 1 connected video' camera 
•' received by s'aid' receiving means. ' 

3. A camera control system according to Claim' TO, 
' wherein 1 the information regarding" the corrected 

video camera includes at least infoi maiiori'regard- 
ing a location' where said video carn^a is instatled. 

4. A system according to Claim 10" further comprising 
•••:. a computer terminal having output means- for out- 
putting the "information regarding the connected 
video camera to the network. 

1 5. A control method of a computer terminal for control - 

• Ming a video camera ^accordance witri control sig- 

• •:. rials 1 received via e network, comprising: 

' a step for storing information regarding a video 
. ■ camera connected to said computer terminal ; 
and • • " : • ' « r '. J' 

a step for selecting one module from among a 
" : plurality of modules 'which : c6nvert the received 
. » • - control signals into contrdi signals of different 
• • formats, said one module corresponding to the 
. connected video camera' and' converting' the 
:• . received corrtrolsignais in accordance with' the 
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information regarding the selected video cam- 
era stored by said storing step. 

16. A control method of a computer terminal according 
to Claim 15. wherein the information regarding the 
connected video camera comprises information on 
the type of video camera. 

1 7. A control method of a computer terminal according 
to Claim 15, wherein, a plurality of video cameras 
are connected to said computer terminal, and 
wherein said storing step stores the information 
regarding each of the plurality of connected video 
cameras. 

18. A control method of a computer terminal according 
to Claim 17, wherein said selecting step selects a 
module corresponding to the connected video cam- 
era from among said plurality of video cameras. 

1 9. A control method of a computer terminal according 
to Claim 15, wherein the information regarding the 
connected video camera comprises interface spec- 
ifications for transmitting a signal between said 
video camera and said computer terminal. 2 

20. A control method of a computer terminal according 
to Claim 15. wherein the information regarding the 
connected video camera comprises information 
indicative of the presence of a switcher which per- sc 
mits the connection of a plurality of said video cam- 
eras and which selectively switches video signals 
from said plurality of connected video cameras to 
said computer terminal. 

21 . A control method of a computer terminal according ^ 
to Claim 15, further comprising: 

an input step for entering the information 
regarding the connected video camera; and <o 
a determining step for determining the informa- 
tion regarding the connected video camera 
entered in said input step. 

22. A control method of a computer terminal according 45 
to Claim 21, wherein said input step inputs an indi- 
cation of whether a wide angle converter function of 
the connected video camera is to be used. 

23. A control method of a computer terminal according so 
to Claim 15, further comprising an output step for 
outputting the information regarding the connected 
video camera determined by said determining step. 

24. A control method of a camera control system for ss 
making a video camera connected to a computer 
terminal controllable by supplying a control signal 
via a network, comprising: 



_ an outputting step for issuing a broadcast 
request for information regarding trje con- 
nected video camera to. a plurality of computer' 
/^terminals;; and . , ,. ' ' 

a receiving step for receiving, the information 
regarding the connected video camera through 
• -the network. 

25. A control method of /a camera control ' system 
according to Claim 24. further comprising: ' ' 

a clocking step for clocking the time from the 
••■ moment a request for the information regarding 
j the* connected video camera was issued by 
said: outputting step; 

wherein said receiving step receives the infor- 
mation regarding the connected video camera 
'' : from said network until, said clocking step indi- 
- cates the lapse of a predetermined time. 

20 ■ 

26. A control method of a camera control system 

• according to Claim 24. further comprising the steps 

25 ' ■ ' ' • a ' ma P display step for .displaying a map; and 
a camera icon display step for, displaying a 
camera icon for indicating a position of the con- 

• • nected video camera by superimposing the 
i ;. camera icon on a map displayed by said map' 

30 -r ■ display step in accordance with the information 
regarding the connected video camera 
received in said receiving step. 

27. A control method of a camera control system 
« according to Claim 24, wherein- the information 
regarding the connected video camera includes at 
least information regarding a location where said 
video camera is installed. 

0 28. A storage medium for storing a computer-readable 
program for causing a computer terminal to control 
a video camera in accordance with a control signal 
received via a network, said program causing the 
computer terminal to: 

store information regarding a video camera 
connected to said computer terminal; and 
select one module from among a plurality of 
modules which convert the received control 
signals into control signals of different formats, 
said one module corresponding to the con- 
nected video camera and converting the 
rec&ved control signals in accordance with the 
information regarding the connected video 
camera which has been stored. 

29. A storage medium for storing a computer-readable 
program for causing a camera control system to 
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• control* video -camera connected co £ pluraWy _of 
computer terminals \n accordance wrth- a control 
signal supplied via a network, said program-causing 
trie camera control system to: ^ 

output a broadcast request for" information 
regarding the connected video camera to said 
; ' plurality of computer terminals; ; - 
clock the time from the moment a requestor 
the information regarding the connected v.deo v 
"• camera was output; and 
1 receive the information regarding the ■= con- 
nected video camera through said network until 
a clocking step indicates the iapse-ot aprede- 
• termined time; '*•' ' : '' " 

30. A storage medium according to Claim 29. wherein 
the stoVed program-causes the camera control sys 
tern to:. . if - , 

■ display a camera icon for indicating a position 
of the connected video camera by superimpos- 
ing it on a map in accordance with the received 
information .-reefing the connected- v.deo 
' camera. '''''[['. ., 
31 "A storage medium according to Claim 29. wherein 
' the stored program causes the camera control sys- 
■ tem ; to output : tne information regarding the con- 
nected video camera. ; 
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